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(54) A flooring material. 

(57) A flooring material for use in the back of mini 
buses and vans, which is made up of a layer of 
elastomer, typically pdyurethane (2), injection 
moulded onto a layer of plywood (4). The lower 
layer of plywood may be made of two adjacent 
pieces so that the whole floor material may be 
folded. The invention also includes a method of 
making this flooring material. 
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The present invention relates to a flooring mate- 
rial which may be, but need not be, used in vehicles, 
for example road vehicles, and particularly in the rear 
of buses, mini buses, and vans. More particularly it re- 
lates to a composite, load bearing material and floor 
unit to be supplied by manufacturers with such vehi- 
cles. It also relates to a method of producing such a 
material. 

In many vehicles a surface is needed, above the 
basic metal of the floor shell, to make up the floor. The 
floor is usually required to be flat, strong with good 
load bearing capabilities, hard wearing and durable. 
Conventionally the floors in the rear of motor vehicles 
are made up from a number of hard board boards 
fixed into set positions and covered over with rubber 
matting which may, or may not be glued to the under- 
layer of boards. Installing such a flooring system in a 
vehicle is usually labour intensive and time consum- 
ing, since it involves placing each of the boards indi- 
vidually and securing them by separate fittings to the 
underfloor of the vehicle, and then the further step of 
laying the rubber matting over the top, either in sep- 
arate pieces or as a whole piece. Such a flooring sys- 
tem requires the storage of a number of different 
shapes of board for use in a single design of vehicle, 
and an even greater number if there are variations in 
the range provided by the manufacturer. 

This conventional system also suffers from the 
disadvantage that the rubber matting may not always 
lie flat against the boards, but may have ridges in it. 
This, if it is not solved immediately, may well be a 
nuisance, if only visually, further down a production 
line or once the vehicle is in use. It may well result in 
further time being taken over assembling the vehicle. 

A further disadvantage of using a number of 
boards is that unless they are fitted tightly they will 
rattle, or scrape against each other and cause added 
noise within the vehicle above any noise which may 
have passed through from underneath the vehicle or 
elsewhere. The hardboard also acts as an acoustic 
sounding board. 

The present invention is therefore intended to 
overcome at least some of these problems associated 
with known systems. 

According to the present invention there is provid- 
ed a composite flooring material comprising a layer of 
a flexible elastomer on a substrate layer of one or 
more rigid substrate members; characterised in that 
said flexible elastomer layer is integrally moulded di- 
rectly onto said substrate layer. 

Further, the present invention provides a method 
of making a composite flooring material comprising 
the step of providing a flexible elastomer material on 
a first surface of one or more rigid substrate mem- 
bers; characterised in that said providing step com- 
prises the step of injection moulding said elastomer 
material directly onto said first surface. 

Preferably the elastomer is a polyurethane. 



Suitably the elastomer is formed using a polyol 
stream and/or an isocyanate stream. 

Preferably the substrate member or members are 
plywood and more preferably waterproof and boilable 
5 (WPB) plywood. In larger uses of the material there 
may be several such members which are taped to- 
gether with adhesive tape before being covered with 
a common elastomer layer. 

Once a sheet of the material has been produced 
10 a floor unit for a particular vehicle may be cut from it. 

The structural composite flooring material of the 
present invention has the advantages of being an in- 
tegral material with good load bearing properties due 
to the rigid substrate layer and very high durability in 
15 the integrally moulded layer. A further advantage is to 
be found in that not only does the single unit, which 
is capable of covering the whole floor, reduce the po- 
tential number of rattling parts, but that the composite 
material itself has good acoustic properties and can 
20 reduce the amount of noise transmitted from beneath 
the vehicle to within. 

The preferred elastomers have the advantages of 
being hard wearing, flexible, and temperature resis- 
tant 

25 Further, because plywood is approximately half 

the weight of the hardboard (having the same 
strength) it is replacing and because the thickness of 
the elastomer does not have to be large, owing to its 
toughness, there can be a considerable weight saving 
30 involved. 

In order that the present invention may be more 
readily understood the following description is given, 
merely by way of example, with reference to the ac- 
companying drawings, in which:- 
35 FIGURE 1 is a perspective view of a flooring unit 

made up of a material according to the present in- 
vention, for use in the back of a minibus; 
FIGURE 2 is a sectional view taken along line A- 
A of Figure 1 ; 

40 FIGURE 3a is a sectional view taken along the 

line B-B of Figure 1; 

FIGURE 3b is a sectional view taken along the 
line B-B of Figure 1,as the flooring unit is instal- 
led. 

45 Referring now to the drawings, a floor unit made 

up of material according to the present invention is 
shown in Figure 1 . The floor unit comprises a top layer 
(2) of a elastomer bonded to a lower substrate layer 
(4) of plywood. 

50 The floor unit of Figure 1 is made up from a piece 

of composite material which has been cut into shape 
to fit a particular vehicle with a particular seat ar- 
rangement. Seats are to be fastened to the sub-floor 
shell of the vehicle and may, for example, be bolted 

55 to the floor, by fastenings which pass through fasten- 
ing holes (6) in the floor unit. The configuration of 
these holes (6) will vary according to the configura- 
tion of seating required by the manufacturer. Further, 
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according to the requirements of the manufacturers 
and the vehicle into which the floor unit is to be fitted, 
there will be recesses (8,10) around the periphery. 
For example there may well be a recess (8) associat- 
ed with the side door of the bus and further recesses 
(10) to accommodate wheel arches. 

The floor unit of Figure 1 has two pieces of ply- 
wood making up the lower substrate layer. They abut 
each other along one edge along the length of the 
unit The line along which they meet is a hinge line 
(12). Such a lower substrate layer of several sub- 
strate members is for use in larger applications such 
as minibuses where the flooring may well need to be 
hinged in order to allow it to be fitted. The elastomer 
itself is flexible and does not require a hinge line. 

Figure 2 is a sectional view taken along the line 
A-A of Figure 1 , which is along the length of the floor 
unit In this Figure the depth of all the layers has been 
exaggerated, particularly the relative heights of areas 
of the elastomer layer. It shows the elastomer layer (2) 
lying atop the plywood substrate layer (4) with varia- 
tions in thickness of the elastomer at various points 
along the length and across the width of the vehicle. 
The areas of greater depth of elastomer are at points 
where it is expected the floor will receive most use, 
i.e. where people are expected to put their feet, that 
is especially by the doors, along the aisle (18) and be- 
tween the seats, at (14). The elastomer would not 
need to be as deep at other places, where it is hardly 
likely that it will ever be trodden on, for example be- 
neath the seats. The ability to vary the thickness in 
an injection moulded material is a property of the pre- 
ferred elastomers (described later), which property is 
not so readily found in sheets of rubber or other poly- 
meric materials used in conventional vehicle flooring. 

Figure 2 also shows supports (16) upon which the 
floor unit may rest and be secured to the shell of the 
vehicle. The supports may be of the same material as 
the top layer or any other suitable material, and may 
coincide with troughs or other recesses in the sub 
floor shell. 

Figure 3a shows a sectional view taken along the 
line B-B of Figure 1, which is across the width of the 
vehicle. This view also exaggerates the depth of the 
material relative to the other dimensions and also 
shows the exaggerated variations in thickness of the 
elastomer across the width of the minibus and the fix- 
ing holes (6) through which the seats may be bolted. 
Further, it shows the hinge line (12) where the two ply- 
wood substrate members meet. The hinge line in this 
embodiment is shown as being towards one side of 
the floor unit. It may, instead, be down the middle of 
the floor unit or at any other suitable point Covering 
this hingeline (12) along the entire length of the floor 
unit is tape (20), preferably adhesive tape, (which has 
also been exaggerated in these figures). This tape 
covers the hinge line (12), sticking to the edge of the 
substrate members on each side. It is positioned 



along the line before the elastomer is moulded onto 
the plywood and prevents it, under the pressure of the 
moulding process, from seeping down between the 
two members. If the tape is chosen such that the elas- 

5 tomer does not affix itself to the tape then, if the floor 
unit is flexed, the elastomer radiuses (not shown in 
the drawings) and does not hinge or have any appa- 
rent lines along the length of its surface. Bending the 
floor unit allows it to be fitted more easily in larger ap- 

10 plications. In small applications, such as in the rear of 
smaller "pick-up" vehicles there may be no need for 
the flooring to be hinged at all and it may require only 
a single piece of plywood for the substrate layer. 
As well as supplying protrusions to the underside 

15 of the plywood for f being the floor unit down, other pro- 
trusions may be provided as bridging supports where 
the underfloor has wide gaps between those sup- 
ports upon which the floor unit lies. 

The composite material of the present invention 

20 is made by injection moulding an elastomer straight 
onto a single piece, or several pieces of plywood 
joined, as mentioned above, by tape. The elastomer 
binds itself onto the plywood, and thus renders as un- 
necessary an extra step of gluing the elastomer onto 

25 the substrate layer. 

The resultant composite material can then be tak- 
en to be shaped by, for example, a waterjet cutter 
which not only cuts the material to the required outline 
but also can cut the fitting holes (6) in the material, 

30 through which the seats or other items are to be bolt- 
ed, or possibly through which the floor unit itself may 
also be bolted to the shell of the vehicle. These sup- 
ports can be injection moulded directly onto the un- 
derside of the plywood from below or through a leak 

35 channel provided from above, either before, at the 
same time as, or after the top layer of elastomer is 
moulded onto the topside. Though there may be other 
suitable ways of attaching the supports, especially if 
they are not made of the same material as the elas- 

40 tomer top layer. 

The material used for the top layer in the present 
invention is an elastomer, typically of a polyurethane 
type, moulded from a polyol stream and/or an iso- 
cyanate stream, which is flexible and durable enough 

45 for the purpose. 

The polyol stream typically contains a mixture of 
hydroxyl or amine ended polyether and/or polyester 
polymers with a functionality range of from 2.0 to 3.0 
and a molecular weight range of from 500 to 8000, 

so preferably a range from 1000 to 6000. The polyol 
stream may also contain a chain extender or a mix- 
ture thereof - preferably a glycol or a diamine with a 
molecular weight range of from 20 to 200. The polyol 
stream may also contain a mixture of catalysts, pre- 
ss ferabty a tertiary amine and/or a metal based catalyst. 

The isocyanate stream involves using a polyiso- 
cyanate which may be any organic poly isocyanate 
compound or a mixture of polyisocyanate compounds 



5 



EP 0 619 216 A2 



6 



provided said compounds have at least two isocyan- 
ate groups and the functionality of the total polyiso- 
cyanate composition is between 2.0 and 3.0 and pre- 
ferably between 2.0 and 2.2. 

Examples of organic polyisocyanates which may 
be used in the process include aliphatic isocya nates 
such as hexamethylene diisocyanate and/or aromatic 
isocyanates such as diphenylmethane 2-4' and 4 - 
4'diisocyanate and Toluene 2,4 and 2,6 diisocyanate 
and/or prepolymers or quasi prepolymers of the 
above. 

If it is a polyurethane it may be a foamed polyur- 
ethane and/or either unfilled or filled. If it is filled it 
may be with, for example, calcium carbonate or bari- 
um sulphate, both of which reduce costs but increase 
the weight and thus modify the sound deadening 
properties of the composite. Polyurethane can be 
used because it is fiowable, and thus easily mould- 
able, some grades of polyurethane being sufficiently 
hard-wearing, when moulded, to serve as shoe soles. 

The substrate layer is preferably made of ply- 
wood, though other rigid substrates may be used. 
These others may include f ibreboard, specifically low 
density f ibreboard, medium density f ibreboard, or 
some plastics materials. Hardboard would be unsuit- 
able since this lacks flexural integrity required in the 
floor unit and is easily broken. Other materials al- 
though strong may be too expensive or too heavy. 

The plywood is preferably waterproof and boil- 
able (WPB) plywood made from Far Eastern hard- 
wood rather than from softwood since it is then stron- 
ger and less dense. The thickness of the substrate 
should be in the range of from 4 to 8mm and is pre- 
ferably 5mm. 

One of the problems which must be addressed 
during the manufacture of the composite material is 
the possibility of the substrate layer being warped by 
the elastomer as the top layer hardens. Solutions to 
this problem can include priming the substrate before 
the application of the elastomer or treating it after the 
application. A further solution is to pre-bend the sub- 
strate in the opposite direction such that after the 
elastomer has hardened the resultant composite will 
be flat. The advantage of using a material such as 
polyurethane is that it has consistent effects when it 
hardens and thus pre-bending the substrate layer to 
a particular degree gives consistent results. 

Although the described embodiment refers to 
floor units using one or two plywood pieces in the 
substrate, it is envisaged that three or more pieces 
may be linked under a single piece of elastomer. This 
might be more useful in vehicles with restricted ac- 
cess, or larger vehicles. Further, in larger vehicles 
several units may be used, side by side. 

With the conventional hardboard and rubber mat- 
ting combination some trim pieces for the flooring 
need to be added by the fitter. However, with the pres- 
ent invention the substrate may stop short of the side- 



walls and/or ends of the vehicle for which the flooring 
is produced, and have a lip seal around its periphery. 
The lip seal is intended to seal up against the vehicle 
body sidewall (either the interior sidewall or a metal 

5 flange upstanding from the perimeter of the floor area 
of the vehicle), so that it accommodates dimensional 
tolerances in the manufacture of the metal body of the 
vehicles. This lip seal provides both an acoustic seal 
and a guard against liquid seepage from within the 

10 main volume of the vehicle. This lip seal may be made 
from the same or a different material from the top lay- 
er of the flooring and may be added at a different time 
from the manufacture of the rest of the floor or at the 
same time. For instance it may be integrally moulded 

15 with the top layer. 

The composite material of the present invention 
may have other uses as a flooring material besides 
being used in vehicles, but may for example be used 
in temporary structures or elsewhere. 

20 

Claims 

1. A composite flooring material comprising a layer 
25 (2) of a flexible elastomer on a substrate layer (4) 

of one or more rigid substrate members; charac- 
terised in that said flexible elastomer layer (2) is 
integrally moulded directly onto said substrate 
layer (4). 

30 

2. A flooring material according to claim 1 , wherein 
said substrate layer (4) comprises a plurality of 
substrate members positioned side by side be- 
neath a common flexible elastomer layer. 

35 

3. A flooring material according to claim 2 further 
comprising tape (20) positioned beneath the 
elastomer and bonded onto the said substrate 
members along the surfaces at least adjacent to 

40 the adjoining edges of said substrate members. 

4. A flooring material according to any one of claims 
1 to 3 further comprising a lip seal integrally 
moulded around a substantial part of its peri me- 

45 ter. 

5. A method of making a composite flooring material 
comprising the step of providing a flexible elasto- 
mer material (2) on a first surface of one or more 

so rigid substrate members (4); characterised in that 

said providing step comprises the step of injec- 
tion moulding said elastomer material (2) directly 
onto said first surface. 

55 6. A method according to claim 5, further compris- 
ing the step of moulding support members (1 6) 
onto a second surface of said one or more sub- 
strate members (4). 
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7. A method according to claim 5 or 6, wherein said 
flooring material includes a plurality of substrate 
members (4), and further comprising the step of 
applying tape (20) to bridge adjoining edges of 
said substrate pieces, prior to said injection 5 
moulding step. 

8. A method according to claim 5, 6 or 7, further 
comprising the step of shaping said flooring ma- 
terial and cutting holes through it, preferably by w 
the use of a waterjet cutter. 

9. A method according to any one of claims 5 to 8 
further comprising the step of pre-bending said 

one or more substrate members prior to the step 15 
of injection moulding. 

10. A method according to any one of claims 5 to 9, 
further comprising the step of integrally moulding 

a lip seal around a substantial part of the perime- 20 
ter of the flooring material. 

11. A flooring material or method according to any 
one of the preceding claims wherein said one or 
more substrate members (4) comprise water- 25 
proof and boilable plywood. 

12. A flooring material or method according to any 
one of the preceding claims wherein the depth of 

said elastomer is varied across its width and/or its 30 
length. 

13. A flooring material or method according to any 
one of the preceding claims wherein said elasto- 
mer is a poiyurethane. 35 

14. A flooring material or method according to claim 
13, wherein said elastomer is a filled poiyur- 
ethane material, and preferably filled with cal- 
cium carbonate and/or barium sulphate. 40 

15. A flooring material or method according to any 
one of the preceding claims wherein said elasto- 
mer is formed from mixing a polyol stream and/or 

an isocyanate stream. 45 
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